Sleep is an auto-regulatory global phenomenon
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Comprehensive Center for Sleep Disorders, Biomedical Technology Wing, Sree Chitra Tirunal Institute for Medical Sciences and Technology, Thiruvananthapuram, India *Correspondence: wfsrs2005@rediffmail.com Sleep occurring passively due to decreased activity of the brainstem reticular formation was the dominant belief during the 1940s and 1950s (Bremer, 1938; Moruzzi and Magoun, 1949) . Some experimental findings, even at that time, suggested that some of the brain regions are capable of producing sleep actively (Hess, 1932; Nauta, 1946) . Though these findings questioned the passive sleep theory, the discovery of REM sleep in the 1950s by Kleitman and colleagues (Aserinsky and Kleitman, 1953; Dement and Kleitman, 1957) and "paradoxical sleep" by Jouvet et al. (1959) marked the beginning of the era of the active sleep genesis concept. The years that followed saw the dominance of active sleep genesis theory and it even overshadowed the very idea that almost all the brain regions have the inherent capacity to swing between the states of sleep and wakefulness. There is now growing evidence to suggest that sleep is auto-regulatory and that it is not necessary to attribute sleep genesis to either an active or a passive mechanism (Kumar, 2009 (Kumar, , 2010 .
Behavioral observations, and electrophysiological signals produced by the brain regions below and above the transection of the brain in experimental studies, showed that almost every part of the brain has the inherent ability to show sleep-wake oscillation (Villablanca, 1965) . This may be considered as some of the earliest evidence in support of global nature of sleep regulation and auto-regulatory capacity of every brain region for sleep genesis, even though these eminent scientists who conducted the transection studies never made such a claim. Even the common clinical observations where sleep re-emerges after strokes do also support the global auto-regulatory nature of sleep. There is no instance in which there was complete insomnia following acute brain lesions. Several experimental studies have identified tiny regions in the preoptic area responsible for non-REM sleep promotion (John et al., 1994; John and Kumar, 1998; Lu et al., 2000; Ray et al., 2005) . But it is impossible to abolish sleep totally in any animal, even after large lesions in the above-mentioned areas. These findings suggest that sleep is a robust fundamental self-organizing global property that is not restricted to any small group of neurons. It perhaps may be nature's ingenious way to provide alternate pathways in the brain so that a crucial function like sleep is not compromised even in the most extreme circumstances (Gulia, 2012) .
Way back Kristiansen and Courtois (1949) demonstrated that isolated cerebral cortical tissues, can show waxing and waning local field potentials. More recent studies have also shown that the cortical columns oscillate between awake-like and sleep-like states (Krueger et al., 2008) . It was even proposed that individual cells sleep independently of other cells. According to Llinás and Steriade (2006) thalamic neurons have the intrinsic electrical properties that govern natural functional states such as sleep and vigilance. More recently a novel mechanism for sleep-wake control, based on gamma band activity, was described. It supports the global nature of sleep-wake oscillation that is orchestrated by brainstem-thalamic mechanism,
